The BOTANY FACILITY a l l o w s t h e growth o f h i g h e r p l a n t s and f u n g i o v e r a p e r i o d o f 6 months maximum. I t i s a payload planned f o r t h e second f l i g h t o f t h e EURECA p l a t f o r m around 1990.
INTRODUCTION
One of t h e c o r e experiments of t h e second f l i g h t of EURECA (= European R E t r i e v a b l e C A r r i e r ) c u r r e n t l y scheduled f o r 1990 i s t h e BOTANY FACILITY (BF) which i s a p l a n t growth chamber d e s i g n e d t o accommodate v a r i o u s ex-
Major t a s k s o f t h e L i f e Support Subsystem
p e r i m e n t s w i t h p l a n t s a n d / o r f u n g i . T a b l e 1
(LSS) o f t h e BOTANY FACILITY i n c l u d e t h e summarizes t h e BF performance d a t a w i t h t h e c o n t r o l of t h e p r e s s u r e and composition of emphasis l a i d on t h e f u n c t i o n s t h e l i f e t h e atmosphere w i t h i n t h e p l a n t / f u n g i growth s u p p o r t subsystem (LSS) h a s t o f u l f i l l . chambers, c o n t r o l o f t h e t e m p e r a t u r e and humidity of t h e a i r and t h e r e g u l a t i o n of t h e s o i l w a t e r c o n t e n t w i t h i n s p e c i f i e d l i m i t s . P r e v i o u s s t u d i e s have shown t h a t v a r i o u s LSS c o n c e p t s a r e f e a s i b l e r a n g i n g from heavy, s i m p l e and cheap t o l i g h t , complex and expens i v e s o l u t i o n s . I n t h e f i r s t p a r t o f t h e p a p e r a summary of t h o s e c o n c e p t s i s g i v e n . I n t h e second p a r t a new approach t o accomp l i s h c o n t r o l o f t h e t e m p e r a t u r e and humidity of t h e a i r w i t h i n t h e growth chambers i s d e s c r i b e d which i s based on w a t e r reclamat i o n . T h i s r e c l a m a t i o n is achieved by condens a t i o n w i t h a h e a t pump and c a p i l l a r y t r a n sp o r t of t h e c o n d e n s a t e back i n t o t h e s o i l of t h e i n d i v i d u a l growth chamber. P a r t t h r e e p r o v i d e s some a n a l y t i c a l e s t i m a t e s i n o r d e r t o o b t a i n g u i d e l i n e s f o r c i r c t i l a t i o n flow r a t e s and t o d e t e r m i n e t h e s p e c i f i c power consumption.
The d e s i g n of a w a t e r r e c l a m a t i o n module i s d e s c r i b e d i n p a r t f o u r w h i l e t h e t e s t hardware i s i l l u s t r a t e d i n p a r t f i v e . Part six des c r i b e s t h e t e s t s e t -u p w h i l e i n t h e s e v e n t h and l a s t p a r t of t h e p a p e r t h e t e s t r e s u l t s a r e summarized and d i s c u s s e d . 
R e p r i n t e d w i t h p e r m i s s i o n @ 1985
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An i m p r e s s i o n o f t h e BF geometry e x i s t i n g a t t h e end of t h e p h a s e A s t u d y can b e g a i ne d from F i g . VASAH l o o p o p t i o n based on w a t e r E a r l y i n t h e s t u d y it t u r n e d o u t t h a t t h e LSS a d s o r p t i o n i n a r e g e n e r a b l e S i l i c ac o n v e n i e n t l y s h o u l d be d i v i d e d i n t o a y e n t ig e l d r y e r l a t i c n And Soil/A_ir @ m i d i f i c a t i o n (VASAH) l o o p and a n Atmosphere S t o r a g e And Composit i o n C o n t r o l (ASACC) l o o p . C o s t s r e s u l t i n g i n t h e recommended o p t i o n s ( s t a t u s end o f p h a s e A) which a r e d e p i c t e d i n F i g . 2 and 3.
* Numbers i n p a r e n t h e s i s d e s i g n a t e r e f e r e n c e s a t end of p a p e r
VENT CONTROL UNIT
ASACC l o o p o p t i o n u s i n g day and n i g h t g a s t a n k i n combination w i t h Lithiumhydroxide c a r t r i d g e A s can b e s e e n from F i g . 2 w a t e r i s s t o r e d i n a w a t e r b l a d d e r t a n k and i s a t t h e b e g i n of t h e growth p e r i o d allowed t o moisten t h e s o i l by means of t h e s o i l humidity c o n t r o l u n i t (which can b e p a r t o f t h e on-board d a t a h a n d l i n g system). F o r t h a t purpose s o i l humid i t y s e n s o r s a r e used which cause t h e w a t e ri n g v a l v e of a p a r t i c u l a r c u v e t t e t o c l o s e i n c a s e t h e d e s i r e d s o i l w a t e r c o n t e n t has been reached. Obviously, e a c h c u v e t t e needs i t s own s e n s o r b e c a u s e d i f f e r e n t p l a n t s o r p l a n t s i z e s might c a u s e d i f f e r e n t w a t e r consumpt i o n / r e s u p p l y . The w a t e r e v a p o r a t e d by t h e s u r f a c e of t h e s o i l o r a s o l u t i o n c o n t a i n i n g n u t r i e n t s (AGAR) and t h e p l a n t i s c a r r i e d away by t h e a i r c i r c u l a t i n g through t h e c u v e t t e s and an a i r humidity s e n s o r c o n t r o l s t h e p o s i t i o n of a bypass v a l v e a l l o w i n g a c e r t a i n amount of a i r t o flow through t h e a c t i v e S i l i c a g e l bed.
t h e a i r w i t h t h e r e s u l t t h a t t h e a i r l e a v i n g t h e bed i s v e r y d r y . By mixing t h a t a i r flow w i t h t h e bypassed flow t h e d e s i r e d humidity a t t h e i n l e t o f t h e c u v e t t e s i s a c h i e v e d . The a i r r e t u r n i n g t o t h e cuv e t t e s p a s s e s t h r o u g h a f a n which p r o v i d e s t h e n e c e s s a r y d i f f e r e n t i a l p r e s s u r e t o overcome t h e p r e s s u r e l o s s o f t h e v a r i o u s l o o p components.
I n o r d e r t o a c h i e v e a c l o s e t e m p e r a t u r e cont r o l t h e a i r p a s s e s t h r o u g h a h e a t e r b e f o r e i t r e t u r n s t o t h e c u v e t t e . To a v o i d c r o s s -c o n t a m i n a t i o n o f t h e v a r i o u s c u v e t t e s a t t h e i n l e t and t h e o u t l e t o f e a c h c u v e t t e a s t e r i l e f i l t e r i s p o s i t i o n e d ( n o t shown i n F i g . 2 ) .
A f t e r a c e r t a i n time i n t e r v a l t h e a d s o r p t i o n c a p a c i t y o f a d r y e r bed i s reached and it w i l l b e i s o l a t e d from t h e l o o p by means o f s o l e n o i d v a l v e s . The second bed -which i n t h e meantime h a s been r e g e n e r a t e d by t h e combined e f f e c t of s p a c e vacuum and e l e v a t e d t e m p e r a t u r e -i s connected w i t h t h e l o o p and t a k e s t h e f u n c t i o n o f t h e f i r s t bed. 
CONCEPT OF WATER RECLAMATION
As w i l l b e n o t i c e d , t h e VASAH c o n c e p t i l l u st r a t e d i n F i g . 2 is based on w a t e r consumpt i o n which means t h a t a l l t h e w a t e r needed Apart from t h e r e s u l t i n g weight p e n a l t y t h e concept i s f a i r l y complex, i n p a r t i c u l a r t h e w a t e r s u p p l y t o t h e r o t a t i n g c u v e t t e s l o c a t e d i n t h e c o n t r o l c e n t r i f u g e w i l l n o t be a n e a s y t a s k . T h e r e f o r e t h e concept based on w a t e r reclamat i o n was r e -e v a l u a t e d which had been a d d r e s sed a l r e a d y i n (1) b u t was r e j e c t e d due t o i t s a p p a r e n t complexity. F i g . 4 i l l u s t r a t e s i n a s c h e m a t i c form t h e concept o f i n t e r n a l w a t e r management.
A c t i v e d e s i g n a t e s t h e bed which i s n o t regen e r a t e d . By a d s o r p t i o n t h e S i l i c a g e l removes a c e r t a i n f r a c t i o n of t h e w a t e r c o n t a i n e d i n WATER RECLAMATION UNDER 1g -CONDITIONS Conceivable flow p a t t e r n s f o r a m i c r o g r a v i t y c u v e t t e w i t h w a t e r r e c l a m a t i o n
The most s o p h i s t i c a t e d p a t t e r n i s t h a t shown i n F i g . 6 a . S i n c e it i s symmetrical i t r eq u i r e s 2 c o n d e n s e r s and 2 t r a n s f e r wicks.
Another d i s a d v a n t a g e i s s e e n i n t h e f a c t t h a t t h e t o p s u r f a c e of t h e c u v e t t e i s used t o d i s t r i b u t e t h e a i r s u p p l i e d t o t h e c u v e t t e .
Normally one would want t o r e s e r v e t h a t zone a s a l i g h t e n t r a n c e a r e a . F i g . 6b shows a s i~n p l i f i c a t i o n of t h e p r e v i o u s o p t i o n i n t h a t o n l y one c o n d e n s e r l t r a n s f e r wick i s f o r e s e e n and t h e r e f o r e t h e flow p a t t e r n w i l l b e asymm e t r i c a l . F i g . 6 c f i n a l l y shows t h e o p t i o n b e i n g a p p a r e n t l y t h e s i m p l e s t : Asymmetrical c r o s s flow. Note t h a t t h e t o p s u r f a c e ( l i d ) o f t h e c u v e t t e i s a v a i l a b l e f o r u n d i s t u r b e d l i g h t e n t r y . A c o m p i l a t i o n o f t h e a d v a n t a g e s and t h e d i sa d v a n t a g e s o f t h e w a t e r r e c l a m a t i o n c o n c e p t i s g i v e n i n T a b l e 2.
m vettes need
A p p a r e n t l y a number of flow p a t t e r n s a r e k7WTM p o s s i b l e f o r t h e m i c r o g r a v i t y c u v e t t e a s 'nS / I! ) Cul shown i n F i g . 5 . For example t h e k i n d s 'er SLQP!~. i l l u s t r a t e d i n Fig. 6a-c T a b l e 2: Advantages and d i s a d v a n t a g e s of c u v e t t e s w i t h w a t e r r e c l a m a t i o n 3.
ANALYSIS OF WATER RECLAMATION CONCEPT F i g . 6 i l l u s t r a t e s t h e loop s c h e m a t i c a s f a r a s t h e r m a l and e l e c t r i c a l a s p e c t s a r e conc e r n e d . A t f i r s t , a w a t e r b a l a n c e s h a l l be made. For t h e c u v e t t e t h i s b a l a n c e r e a d s :
F i g . 6: Loop Schematic of m i c r o g r a v i t y c u v e t t e w i t h w a t e r r e c l a m a t i o n S i m i l a r l y , t h e w a t e r b a l a n c e f o r t h e condens e r c a n be w r i t t e n a s s i n c e and b e c a u s e one w i l l n o r m a l l y p r e s c r i b e x , one o b t a i n s from e q . ( I ) , ( 2 ) Temperature a t t h e condenser o u t l e t a s f u n c t i o n o f t h e a i r mass flow r a t e , G , d l v i d e d by t h e condensate f l o w r a t e , GW TWO. l i m i t s a r e a p p a r e n t i n F i g . 7: Minimum GA/Gw r a t i o i s 0.127 ( k g / h ) / ( g / h ) because h e r e t h e f r e e z i n g p o i n t i s reached. Obviousl y , one must n o t o p e r a t e under t h a t c o n d i t i o n b e c a u s e no w a t e r t r a n s p o r t i s p o s s i b l e a t t h a t t e m p e r a t u r e . An i n f i n i t e a i r flow r a t e i s needed on t h e o t h e r hand. i f one wants t o remove t h e e v a p o r a t i o n r a t e GW under t h e cond i t i o n t h a t t h e a i r t e m p e r a t u r e a t t h e cond e n s e r o u t l e t i s e q u a l t o t h a t a t t h e c u v e t t e o u t l e t , t h i s c h a r a c t e r i s e s t h e second l i m i t .
The n e x t s t e p i s now t o f o r m u l a t e a h e a t b a l a n c e . T o t a l condenser l o a d i s S e n s i b l e l o a d
L a t e n t l o a d Q l = r -6W
Combination of e q . (5) ( 6 ) ( 7 ) y i e l d s F o r t h e h e a t e r power t o h e a t t h e a i r r ee n t e r i n g t h e c u v e t t e ( s e e -F i g . 6 ) one o b t a i n s a f t e r n o r m a l i z a t i o n w i t h G W Obviously, t = t . . F i g . 8 shows a n n u m e r i c a l e y a l u a t i o n o f eq. (8) and (9) Normalized condenger l o a d 6 /6 and C . W h e a t e r . poper QH/GW a s f u n c t i o n o f r a t i o G / G A W'
A s can .be s e e n from F i g . 8 a n optimum v a l u e f o r G / G e x i s t s f o r which b o t h t h e condenser l o a d fan! hence t h e l o a d t o be removed by t h e P e l t i e r element) and t h e h e a t e r power a t t a i n a minimum. This optimum is explainable by the fact that at the lower limit of Fig. 7 the temperature difference in eq. (8) and (9) (in fact the sensible heat Joad) reaches a maximum and the flow rate m a minimum while at A the upper limit of Fig. 7 the opposite is true.
The optimum ratio corresponds to (iA/iwlOpt = 0.19 and the corresponding temperature of the air at the condenser outlet is t = 8.1 OC. Co To get a feeling for the absolute power values it shall be assumed that G = 0.1 g/hr. Then follows Q = 0.13 W and-Q 0.06 W for C the optimum mass flow ratio (~~7 % )~~~.
Finally, the required electrical power to operate the Peltier element shall be estimated. As will be recalled, a measure of the quality and the actual operation condition of a Peltier element is the Coefficient Of Performance (COP) which is defined as P,H By using a regenerative heat exchanger a portion of the hot side heat load of the Peltier element can be used to reheat the air returning to the cuvette and therefore the heater power N el ,H (0.06 W in the example) can be saved. Power for the mini-fan is according to current experience appr. 0.2 W. So, assuming zero heat leaks and heat regeneration the total required electrical power would be 0.43 + 0.2 = 0.63 W for an evaporation rate of 0.1 g/hr. Presently 18 stationary (microgravity) and 6 rotating (1 g) cuvettes are specified in the BF requirements. Neglecting the fact that the heater needed in the 1 g-cuvettes very probably will have a lower dissipation than the fans in the micro-gravity cuvettes one will end up with a total electrical power consumption of appr. Nel, total = 24 W assuming zero heat leaks. Compared with the budget allocated to the BF of 160 W this is already a significant So the practical design must be rarefully optimised to minimize heat leaks in order to come at least close to the theoretical performance of N el, P+F / G W : 6.3 W/(g/hr).
. DESIGN OF A WATER RECLAMATION NODULE
In order to demor~strate the feasibility of the concept of cuvettes with internal water reclamation, a Water Reclamation todule (WE!)
has been conceived, designed, manufactured and tested.
Since it was felt that the concept would be more difficult to verify for the microgravity cuvettes the design of the kRP1 was limited to that part.
As will be clear from the concept description, the critical element in a mirrogravi ty cuvette is the Condenser/Wick Assembly (CWA)
which interfaces with the Peltier element.
The major requirements the CWA has to meet are as follows:
1. Large specific surface area to minimize temperature difference between Peltier element cold side and condenser surface with which the air comes into contact..
Wick material must have a good ther~nal
conductivity for the reason mentioned in item 1.
3. Wick material must have a good capillary action.
4. Wick design must be self-priming, i.e. it must show capillary action even if it is initially completely dry.
Usual cotton wicks, for example, as used in commercial oil lamps have been considered in the beginning since they exhibit good capi llary force but there are 2 drawbacks:
(a) They contain a small amount of cotton oil prohibiting water adsorption and (b) thermal conductivity of cotton is very poor. The next thought was to use a wick made out of a grid of stainless steel. Two samples are shown in Fig. 9 .
although not unacceptable amount. G r i d samples c o n s i s t i n g o f s t a i nl e s s s t e e l w i r e s . Edges a r e seamed by e l e c t r o n beam w e l d i n g , l e n g t h 70 mm, w i d t h 10 mm
Although t h e t h e r m a l c o n d u c t i v i t y was much b e t t e r t h a n t h a t o f a c o t t o n wick, t h e s e l fp r i m i n g r e q u i r e m e n t c o u l d o n l y be met by a d d i n g a c h e m i c a l w e t t i n g f l -u i d t o t h e w a t e r . S i n c e we were n o t s u r e i f t h a t f l u i d would s t a y d u r i n g a m i s s i o n t i m e o f s e v e r a l months i n t h e s o i l w i t h o u t d e g r a d a t i o n (and t h u s c r e a t i n g c o n t a m i n a n t s f o r t h e p l a n t samples) a l s o t h a t wick m a t e r i a l was r e j e c t e d .

The following s t e p was t o t-hink a b o u t a comp o s i t e wick d e s i g n , [lamely t o u s e one m a t e r ia l h a v i n g a good t h e r m a l c o n d u c t i v i t y i n
o r d e r t o f u l f i l l r e q u i r e m e n t s 1 and 2 and u s e a second m a t e r i a l p r o v i d i n g t h e c a p i l l a r y f o r c e and b e i n g s e l f -p r i m i n g t o meet r e q u i r ements no. 3 and 4. T h e r e f o r e v a r i o u s copper n e t s have t~e e n e v a l u a t e d a s condenser e l ement, 2 samples a r e shown i n F i g . 10.
F i g . 10: Sampies o f copper g r i d m a t e r i a l used a s c o n d e n s e r m a t e r i a l F i g . 11: Design c o n c e p t a s used f o r w a t e r r e c l a m a t i o n module
The a c t u a l d e s i g n i s t h e n i l l u s t r a t e d i n g r e a t e r d e t a i l i n F i g . 12.
I W T E R RECLAMATION MOWLE DESIGN I F i g . 12: Water r e c l a m a t i o n module d e s i g n A s c a n be s e e n from F i g . 12 ambient a i r i s sucked by means o f a s m a l l f a n t h
r o u g h t h e c o l d g a s d u c t and i s c o o l e d / d r y e d a t t h e c o n d e n s e r . The w a t e r a b s o r b e d by t h e wick assembly i s t r a n s p o r t e d t o t h e s o i l which i s c o n t a i n e d i n a c a s i n g i n o r d e r t o p r e v e n t e v a p o r a t i o n .
The w a s t e h e a t i s removed by a i r drawn by a n o t h e r f a n t h r o u g h t h e h o t g a s d u c t .
As a wick m a t e r i a l a commercially a v a i l a b l e c a p i l l a r y mat was used and t h e r e s u l t i n g d e s i g n c o n c e p t i s shown i n F i g . 1 1 .
---. -. .
5.
TEST HARDWARE F i g . 16: D e t a i l of wick assembly and i t s r o u t i n g i n t o t h e s o i l h o u s i n g . Also shown a r e t h e c o o l i n g f i n s F i g . 13: Assembled WRM w i t h i n s u l a t i o n F i g . 14 g i v e s a b e t t e r view how t h e t h e r m a l i n t e r a c t i o n between t h e 2 g a s d u c t s o t h e r t h a n v i a t h e c o o l i n g f a n s was t r i e d t o minimize. 
The a c t u a l hardware used f o r t h e t e s t s i s shown i n F i g . 1 3 which d e p i c t s t h e WRM w i t h thermal i n s u l a t i o n i n o r d e r t o minimize h e a t exchange w i t h t h e environment and from t h e h o t g a s t o t
TEST SET-UP, INSTRUMENTATION AND CONDITIONS
The t e s t s e t -u p i s shown i n F i g . 17. A s can be s e e n from t h e p i c t u r e , t h e WRM was p l a c e d
on an e l e c t r o n i c s c a l e i n o r d e r t o determine t h e weight d i f f e r e n c e i n a c e r t a i n time p e r i o d due t o t h e c o n d e n s a t e a c c~u n u l a t e d i n t h e s o i l .
Fig. 17: T e s t arrangement used f o r t h e WRM
Three power s u p p l i e s were used t o p r o v i d e r e g u l a t e d DC power t o t h e P e l t i e r e l e m e n t , t h e c o l d s i d e f a n and t h e h o t s i d e f a n . R a t h e r t h a n u s i n g flow m e t e r s , t h e c o l d and h o t s i d e mass flow r a t e was determined by means of a d e l t a p r e s s u r e r e a d i n g w i t h a micromanometer. The r e l a t i o n between d e l t a p r e s s u r e and volume flow o f t h e two d u c t s was determined p r i o r by means of a volume flow m e t e r and t h e same micromanometer. Thermocouples have been p l a c e d a t t h e followi n g l o c a t i o n s :
1 . A i r , ambient 2. A i r , o u t l e t , f i n 3. A i r , o u t l e t , condenser 4. Condenser g r i d 5 . P e l t i e r e l e m e n t , c o l d s i d e 6. P e l t i e r e l e m e n t , h o t s i d e T e s t s were i n i t i a l l y performed i n a c l e a n room i n o r d e r t o have f a i r l y c o n s t a n t ambient c o n d i t i o n s . But due t o t h e c o m p a r a t i v e l y d r y a i r no c o n d e n s a t i o n c o u l d be observed. Theref o r e a n o t h e r room was s e l e c t e d t h e a i r humid i t y o f which was a r t i f i c i a l l y i n c r e a s e d t o approx. 5 0 % w i t h a r a t h e r p r i m i t i v e humidif i e r . However, t h i s v a l u e i s s t i l l f a r below t h e o p e r a t i o n range o f 80 -90 % f o r e s e e n f o r t h e BF. ( 2 ) and ( 3 ) , o n l y t h e t e s t r e s u l t s s h a l l be d i s c u s s e d below. D e s p i t e of t h e c o n s i d e r a b l e s c a t t e r i t i s a p p a r e n t t h a t t h e d e v i c e f u n c t i o n s a s e x p e c te d . The power of t h e P e l t i e r element was N = e l .P 6 W, t h a t f o r t h e f a n Nel,q = 0.36 W, t h e measured c o n d e n s a t i o n r a t e G = 0.51 2 0 . 0 8 W g / h r , hence t h e measured performance / k = 12.5 W/(g/hr).
TEST RESULTS AND DISCUSSION S i n c e t h e d e t a i l e d t e s t d a t a r e d u c t i o n i s d e s c r i b e d i n
N e l ,~+~ W I f one compares t h a t v a l u e w i t h t h e t h e o r et i c a l performance o f 6 . 3 W/(g/hr) a s p r ed i c t e d i n s e c t i o n 3 one must conclude t h a t t h e d e s i g n h a s t o b e r e f i n e d i n o r d e r t o f u r t h e r reduce h e a t l e a k s . F i g . 19 i l l u s t r a t e s t h e measured condenser t e m p e r a t u r e s and a g a i n no s i g n i f i c a n t v a r i a - A s can be s e e n from t h e f i g u r e , t h a t d i f f e rence i s i n t h e o r d e r o f 1 . 5 O C (2.7 OF) and a l l o w s t h e r e f o r e t h e c o n c l u s i o n t h a t t h e thermal c o n t a c t between t h e c o l d s i d e o f t h e P e l t i e r element and t h e condenser g r i d i s q u i t e good.
F i g . 20 d e p i c t s t h e v a r i a t i o n of t h e temperat u r e d i f f e r e n c e between t h e condenser g r i d and t h e t h e c o l d s i d e of t h e P e l t i e r element w i t h t h e c o l d s i d e mass flow r a t e .
F i g . 21 shows t h e d i f f e r e n c e between t h e a i r a t t h e condenser o u t l e t and t h e condenser g r i d . Appr. 5 OC (9 OF) a r e o b s e r v e d , a f a c t w h i c h c l e a r l y i n d i c a t e s t h a t i n a f u t u r e d e s i g n t h e t r a n s f e r a r e a s h o u l d b e s i g n i f i c a n t l y i nc r e a s e d i n o r d e r t o r e d u c e t h e t e m p e r a t u r e d i f f e r e n c e .
F i n a l l y , F i g . 22 i l l u s t r a t e s t h a t t h e temper a t u r e d i f f e r e n c e between t h e P e l t i e r e l e m e n t h o t s i d e and t h e o u t l e t a i r i s a p p r . 7.5 O C (13.5 OF). C l e a r l y , d e s i g n improvements a r e n e c e s s a r y a l s o i n t h i s a r e a .
. SUMMARY AND CONCLUSIONS o A c o n c e p t f o r t h e L i f e S u p p o r t Subsystem o f t h e BOTANY FACILITY i s d e s c r i b e d which f o r t h e t a s k o f t h e h u m i d i t y c o n t r o l o f t h e a t m o s p h e r e i s h a s e d on w a t e r r e c l a m a t i o n .
Such r e c l a m~c i o r i i s o b t a i n e d b y u s i n g a P e l t i . e r elenlent and a c o n d e n s e r / w i c k a s s e m b l y by which e l e m e n t s t h e w a t e r removed from t h e a i r i s r o u t e d back i n t o t h e s o i l s u p p o r t i n g t h e p l a n t s a m p l e s .
o T h i s r e c l a m a t i o n c o n c e p t i s a p p l i c a b l e t o c u v e t t e s (= p l a n t growth chambers) f l o w n i n m i c r o -g r a v i t y and 1 g e n v i r o n m e n t b u t i t a r e t h e f o r m e r which a p p e a r t e c h n o l o g i c a l l y more s o p h i s t i c a t e d .
o By s i m p l e a n a l y s e s a n e s t i m a t e o f t h e s p ec i f i c power consumption ( W a t t / g / h r condens a t e ) i s p r o v i d e d i n o r d e r t o s e e i f t h e r e s u l t i n g power consumption i s c o m p a t i b l e w i t h t h e power b u d g e t a l l o c a t e d t o t h e BOTANY FACILITY.
o I n o r d e r t o p r o v e t h e f e a s i b i l i t y o f t h e c o n c e p t , a p r e -p r o t o t y p e o f a w a t e r r e c l am a t i o n module h a s b e e n d e s i g n e d , manufact u r e d and t e s t e d . o The t e s t r e s u l t s c o n f i r m t h e v i a b i l i t y o f t h e c o n c e p t . They show on t h e o t h e r hand
t h a t a v e r y c a r e f u l t h e r m a l d e s i g n o f t h e P e l t i e r e l e m e n t / w a s t e h e a t r e j e c t i o n / c o nd e n s e r / w i c k a s s e m b l y i s r e q u i r e d t o m i n imize h e a t l e a k s and t o come a t l e a s t c l o s e t o t h e t h e o r e t i c a l v a l u e o f t h e s p e c i f i c power consumption i n t e r m s o f Watt p e r g / h r c o n d e n s a t e . Water R e c l a m a t i o n Module C F i g . 22: T e m p e r a t u r e d i f f e r e n c e b e t w e e n h o t P :
S p e c i f i c h e a t a t c o n s t a n t s i d e o f P e l t i e r e l e m e n t and o u t l e t p r e s s u r e r A i r w a t e r c o n t e n t i n 2 w a t e r p e r kg d r y a i r 
